This paper analyzes the net impacts of college football games on the sales tax revenues and taxable sales of four mid-sized cities in Texas. The paper addresses the question in the title, but also asks whether state policy makers might be justified in encouraging schools in their state to play one another based on the local economic impact those games will have. In general, our evidence suggests the answer to that question is no.
Introduction
rather explain how an additional broadcast this season or historically affects season attendance relative to season long availability of seats. Leonard (2005) focuses on Division I football and the importance of geographic proximity of the two schools whose teams are playing. His approach is not a standard economic one, however, as he adapts the "gravity model of social science" which "posits that there is an attractive force between two places (their "masses" or geographic complementarity) that is mitigated by the cost of interaction between the two places". The costs of interaction are a function of the distance between the two schools, the proximity of other nearby tourist attractions, the inherent interest in the game, the quality of the opponents, and other reasons for travel to the game location. Price and Sen (2003) investigate game day attendance to FBS football games in the 1997 season.
They find that the quality of both the home and the visiting team, whether or not the teams are traditional rivals, and conference memberships significantly influence attendance. Furthermore, enrollment and the percentage of students living on campus also affect attendance. Finally, they find that a nearby professional football team reduces a college team's drawing power.
The importance of games against rivals has a policy dimension that does not feature prominently in the evaluation of professional franchises and games. State politicians often express interest that public colleges and universities in their state schedule football games against one another. Consider, for example, an Associated Press story dated February 10, 2005: "It was only a passing reference, but the ovation that interrupted Gov. Joe Manchin's State of the State address was proof that some of the first-term governor's agenda had already hit home. Increasing state revenues? Better health care? No. Manchin really wants Marshall and West Virginia universities to resume their in-state football rivalry. The way they reacted, so do a lot of lawmakers." A second example comes from North Carolina. Two state legislators sponsored a 1995 bill that would have required the University of North Carolina and North Carolina State University to schedule football games against East Carolina University. While the bill was never passed, it wasn't long before ECU was on the UNC and NCSU schedules. Referring to the arrangement in an interview reported in the Raleigh News and Observer on October 20, 2007, North Carolina state Senator Marc Basnight said, "There are no negatives to it.
It benefits the economy of Eastern North Carolina and benefits Raleigh. It fills up the stadiums. All I've heard in the legislative building this week is 'Big game, big game.' Why play some out-of-state team when you can create this much interest?" Obviously, Senator Basnight believes that college football games have meaningful economic benefits to the host communities. While there has been little work done specifically on estimating the effects of college sports on local economies, there is a larger literature measuring the effects of holding sporting events of various types. 1 This research is important because policy makers may wish to know how valuable an event might be for their city before they advocate spending money on attempting to recruit the event to their city (see, for example, Baade and Matheson, 2001 , 2004a , 2004b Matheson and Baade, 2005; Coates and Humphreys, 2002; Porter, 1999; and Coates, 2006) . The general consensus in the academic literature that analyzes these issues ex post is that there is not a large return in terms of permanent jobs or income. However, the literature focusing on the amount of tax revenue generated while the event is taking place, which reflects the immediate net impact of the event on local spending, is less developed. Baade, Bauman and Matheson (2008) examine how events in the sports world or society more generally impact sales taxes in Florida, focusing specifically on the effects of sports strikes and lockouts. In their analysis they also control for the effects of hurricanes and the opening of new stadiums or arenas as well as the arrival of expansion franchises in baseball, football, basketball, and hockey.
Their intuition is that work stoppages are negative mega-events. Therefore, they test for any negative impact of events not being held. Unfortunately, neither work stoppages, the opening of new facilities, nor the arrival of a new team have a statistically significant effect on the host city's share of state taxable sales. One can infer that because the (missing) events had no effect on taxable sales, the events have no meaningful effect on tax revenue when they are held. Baseball All-Star game. He finds that hosting the Super Bowl may have generated an increase in the sales tax revenues collected in Houston, but that the increment to revenues was possibly smaller than the increased expenditures on security, sanitation, and other public services that the event required.
His findings show that sales tax revenues in Houston were smaller in July 2004, the month of the MLB All Star Game, than in a typical July. This is not, of course, consistent with the effect proponents of hosting such events advertise in their promotional materials. Coates and Depken (2007) is the most similar previous research to the current analysis, but they evaluate the impact of a wide array of professional and amateur, regular season, playoff, and championship sporting events and a national political convention, on sales taxes in twenty-six Texas municipalities. One of the event types investigated is college football games, but they do not control for which teams were playing in any game. This paper focusses on game details. The questions we ask include the broader one addressed by Coates and Depken (2007) : whether an FBS football game generates increases in local sales tax revenue. However, we collect more refined game-level data to assess the impact of games against "rivals," against teams within the conference, and against teams from within Texas. Put differently, we use data from Texas to assess Senator Basnight's belief about the value to the local economy of games between in-state rivals.
Texas is a natural place to ask this question. First, the four universities located in the cities we investigate all play Division I FBS football, the cities are all moderately sized, though Austin is much larger than the others, and none are home to any major professional sports franchises which might make it more difficult to identify the impact of a college football game on local sales tax revenues. The issue did not go away, and in February of 1994, speculation that UT, Texas A&M, Baylor, and Texas Tech were considering offers to enter the Big Eight Conference "prompted several Texas legislators to hold hearings on the SWC's future and to pledge legislative retaliation if any teams flee the conference." While these four teams did eventually leave the Southwest Conference and no legislative retaliation occurred, these news accounts emphasize how the scheduling of college football games and the organization of college conferences is an important policy issue for state legislators.
Consequently, analysis of the fiscal repercussions of intercollegiate football games is valuable for people interested in effective and efficient government and in local economic development.
In the next section of the paper we describe the data and the empirical approach to assessing the sales tax revenue impacts of college football games. We then turn to a section which describes and interprets the results of estimating the revenue models. The paper ends with a summary of our findings and suggestions for additional work.
Data and Empirical Model
In this section we first describe our data then outline the empirical methodology and hypothesis testing.
Data
Our goal is to estimate the effects of college football games on the tax revenue in the actual cities that host the events. To accomplish this, data on monthly sales tax allocations for 4 Texas cities from The state of Texas does not have a state income tax and raises a significant portion of the state government's revenues from a state sales tax, currently set at 6.5%. Local cities can charge up to an additional 2% in sales taxes which can be dedicated to general city funds or to specific projects, including mass transit, street maintenance, and stadium construction. Our data reflect the local jurisdiction's portion of the overall sales tax collected in the jurisdiction.
A primary concern is the length of the sample period given the nominal measure of sales tax allocations. We convert the monthly sales tax allocations to real 2004 dollars using the monthly Consumer Price Index as reported by the Bureau of Labor Statistics. 3
Empirical Model
We assume a linear relationship between real tax revenues and the college football games played in the city
where i indexes the city, t indexes the month, and it is a zero-mean error term. The dependent variable, RT ax it , is real monthly tax revenues for city i in month t, measured in 2004 CPI adjusted dollars. The parameters to be estimated include α i , a city-specific fixed effect constant over time, λ i , a city-specific time trend, and β, a vector of parameters that measure the net impact of additional football games, additional conference games, additional games against instate opponents, and games against the other three institutions in our data.
It is important to adequately control for the intra-year variability of tax revenues. A common approach is to first-difference the data, which would measure the one-month change in tax revenues throughout the year. However, for institutional and seasonal reasons, month-to-month differences are unlikely to sufficiently de-trend the data. Rather than impose a seasonal adjustment procedure, such as the Census Bureau's X-12 seasonal adjustment, we use the twelve-month difference of the model described in equation (1). In this approach the dependent variable is measured as the twelve-month change in real sales tax revenue. The independent variables are also 12-month differenced. One advantage of this approach is that the fixed effect for city i in the estimated equation is actually the growth rate for city i, λ i in equation (1), while the city-specific fixed effects α i are differenced out of the estimation. 4
The model after 12-month differencing is:
We further control for seasonality and general macroeconomic trends by including a year time trend and month dummy variables. We recognize that general trends and dummy variables are not ideal for this purpose. However, variables that might better control for temporal changes in local economic conditions are difficult if not impossible to measure at the city level with the same frequency by which the sales tax data are collected. 5
We estimate a number of specifications in a specific to general approach. Model (1) is a baseline specification wherein the explanatory variables include total games played in city i in month t, the total in-conference opponents that played in city i in month t, and the total number of in-state opponents that played in city i in month t. This model imposes the restrictions that the impact of an additional game, an additional conference game, and an additional game against an in-state opponent have the same impact on sales tax revenues in Austin, College Station, Waco, and Lubbock.
The second specification allows each city's sales tax revenue to be differentially impacted by an additional game against any type opponent, in-state opponents, and in-conference opponents. In other words, Model (2) allows us to test the equality of the impact of an additional game on the sales tax revenues collected in Waco, Lubbock, College Station, and Austin. Model (3) allows us to test for differences in the impact of additional in-state opponents on the tax revenue collected in the four cities in the sample. Model (4) allows us to test for differences in the impact of additional in-conference opponents on the tax revenue collected in the four cities in the sample. Model (5) combines all of these extensions.
We next estimate specifications that allow us to assess the impact of a visit by any of the four schools represented in the sample on the the sales tax revenues collected in any of the other three cities. In Model (6) The descriptive statistics of our data are provided in The upper panel of Table 1 reports the average real monthly sales tax revenue for the entire sample was $3.305 million, with the greatest monthly average tax revenue being collected in Austin ($8.15m) and the lowest monthly average tax revenue being collected in College Station ($0.89m). The lower panel shows that the average sales tax collected during the last four months of the year was slightly (but not statistically significantly) higher at $3.317 million. Therefore, without controlling for the type or location of the opponent, there is no immediate evidence that NCAA college football games materially impact local sales tax revenues.
The bottom panel of Table 1 reports that the average number of football games (during the months of the football season) was roughly two games per month, of which one of these games was an in-state opponent, and one game was an in-conference opponent (although these groups are not necessarily mutually exclusive). Amongst the four teams in our sample, each team visits one of the other three 3 Results and Discussion Table 3 presents the estimation results for the specifications described in the previous section. 8 As mentioned, Model (1) is a baseline model that restricts the impact of total games, total in-state opponents, and in-conference opponents to be the same across the four cities in the sample. As we estimate the model using 12-month differences of both the dependent and independent variables, the parameter estimates can be interpreted as the net marginal impact on sales tax collections in the host city (rather than the metropolitan area) in which the home team plays for each i) NCAA football game, and additionally for each ii) in-state opponent and iii) in-conference opponent. By controlling for city specific effects, month-specific and year specific effects, city-specific heteroscedasticity, and cityspecific AR(1) error terms, we hope to have accounted for a substantial portion of any unobserved heterogeneity inherent in the frequency of the data. We note that the data only measure sales tax and thus do not not include any additional excise or user taxes, such as hotel, car-rental, airport, or liquor taxes charged by the host city but collected by a different agency. In many cases these excise or user taxes are already earmarked for specific projects, for example, to service debt on various public projects, and do not flow into the general funds of the host city. To the extent that the host city incurs marginal costs for an additional game, e.g., extra police or security enforcement, only sales tax revenues to the city's discretionary spending can be used to offset these marginal costs.
Model (1) estimate is approximately -$5,000 with a p-value of 0.502. This suggests that in-conference opponents generally bring sufficient new dollars to offset the reduction in tax revenues incurred by hosting a generic football game against an in-state opponent. In other words, during these games the inflow of new spending more than offsets the reduced spending caused by the "hunker-down effect" and the "skedaddle effect."
Model (2) differentiates the effects of a game by the city in which it is played, using Waco (home of Baylor University) as the reference category, holding the impact of in-state opponents and inconference opponents the same across the four cities. The null that these effects are all zero is rejected at the 5% level, (p = 0.01). During the sample period, an additional game held in Austin reduced sales tax revenues by an average of $136,000 relative to Waco. Furthermore, an additional game in College Station reduced sales tax revenue by an average of $31,000 and in Lubbock reduced sales tax revenue by $67,000, relative to Waco. This suggests that the inflow of new spending in Austin, College Station, and Lubbock, did not offset the reduction in spending caused by any "hunker-down effect"
and "skedaddle effect." The results that in-state opponents had no significant impact on local sales tax revenues but that in-conference games had a positive influence on local sales tax revenues carry over from Model (1).
The null hypothesis that the parameters concerning where games are played are jointly equal to zero is strongly rejected (χ 2 (3) = 11.20, p = 0.01). However, when combining the parameter estimates in various scenarios, we once again find that for Austin and College Station an in-state, in-conference game has no net impact on local sales tax revenues, suggesting that the inflow of new money spent during the event is offset by other reductions in local spending. This is not the case in Lubbock, where an in-state, in-conference game corresponds with an average reduction in sales tax revenues collected in Lubbock of approximately $37,000 (p = 0.02). One explanation is the relative isolation of Lubbock; the city is approximately 350 miles from Dallas, 425 miles from El Paso, and 575 miles from Houston. Model (5) introduces all of the city effects for total games, in-state games, and conference games.
Only one of these coefficients is individually significant, that of an instate game in College Station.
The nine coefficients are, however, jointly significant (p = 0.009). Interestingly, none of the groups, total, conference, or in-state, when tested for joint significance, will reject the null. It is also possible to test the null that the effects for a given city are all zero. For example, one can test the null that the coefficients for total games, conference games and in-state games played in Austin are zero. This hypothesis is rejected (p = 0.01). The analogous nulls for Lubbock and for College Station are not rejected.
Model (6) restricts the marginal impacts of additional games, in-state opponents, and in-conference opponents to be equal across the four cities but allows for differences in local sales tax revenues based on which other Texas team visits a particular city. Specifically, we create a series of indicator variables that take a value of one when a particular team, for instance Texas A&M, visits another city, say Waco. Estimates from this model specification are reported in Table 4 . 9 The results suggest that when Texas A&M visits Texas Tech in Lubbock or Baylor University in Waco, there is no significant change in local tax revenues in those two cities. However, when Texas A&M visits Austin, sales tax revenues in Austin fall by approximately $410,000. This result is somewhat surprising given the heated rivalry between UT and Texas A&M but is robust to various specifications and sub-samples of the four cities investigated here.
Model (6) The bottom row and the last column of Table 4 report the results of joint hypothesis tests. Consider the last column for the row labeled Austin. The chi-square value is 10.94 for the test of the null that all of the coefficients on the three visiting team variables are zero. This null is rejected, with a p-value of 0.01. In other words, the visiting teams do have a significant impact on sales tax revenues in Austin.
Likewise, teams visiting Waco and College Station have statistically significant effects on sales tax revenues in those cities.
The bottom row tests the null hypothesis that a given team has effects on sales tax revenues in the cities it visits. In the column headed UT, for example, the chi-square statistic is 8.66 with a p-value of 0.03. This means that when the football team from the University of Texas at Austin goes on the road the cities visited experience a change in their sales tax revenues. Reading across this bottom row it is clear that each of the four teams affects revenues in at least some city it visits.
Model (7) is a very general specification including all of the variables included in Models (1)- (5) except for the month dummies. 10 Furthermore, we include variables that indicate the host city of the visiting team. For example, when Baylor visits Texas Tech, we create an indicator variable that takes a value of one for Waco in that month. Our intent is to test whether there are meaningful changes in local sales tax revenues in the host city of a visiting team. We find that when UT visits Texas A&M local tax dollars in Austin fall by approximately $369,000, which is significantly less than the decline in tax revenues in Austin when Texas A&M visits UT. There are no statistically significant impacts on Austin tax revenues when UT visits Baylor or Texas Tech, although the parameter estimates are negative. The upper portion of Table 5 is analogous to Table 4 , the bottom half of Table 5 The last column in the lower half of Table 5 shows similar results in a different way. This column reports the results of the joint hypothesis test that all of the away games for a specific team have no impact on revenues in the traveling team's home city. Only for Austin can this null hypothesis be rejected. The upshot is that Austin loses sales tax revenues when UT visits A&M, Baylor, or Texas Tech, but it loses even more if UT hosts those teams. The other cities do not generally experience lost revenues when their institutions go on the road.
Conclusions and Discussion
This paper focuses on the impact of Division I Football Bowl Series (FBS) games on the local tax revenues of the specific cities that host them. We narrow our focus to four cities in Texas that host a single Division I FBS team, have no other major professional franchises, and play in a Bowl Championship Series Conference: Austin, College Station, Waco, and Lubbock. These four cities host "big-time" college football programs and have played in the same conference during the period we investigate: either the Southwest Conference or the Big Twelve Conference.
Our question is whether there is a meaningful impact on local sales tax revenues when a football game is played in a particular tax jurisdiction. The question is pertinent in at least three areas. First, there is a small but growing literature that investigates the impact of sporting and cultural events on local sales tax revenues in an attempt to test for whether an event has a meaningful immediate impact on the local host economy. Second, there are several institutions of higher learning in the country that are contemplating either starting a football program or upgrading their program to a higher division. To the extent that officials at those schools and in the host towns are concerned about the influence of new or bigger football games on local resources, the results presented herein are potentially valuable. Finally, it has been suggested by at least two state legislatures that in-state games generate considerable economic activity and therefore flagship institutions should try to schedule games with lower-tiered institutions.
Our first contribution is to the wider literature concerning the economic impact of a mega-event on the local host economy. We stress that our data only focus on the specific city that hosts the college football game and not the surrounding area. We do not measure any spatial spill-overs, whether positive or negative; while the question is valid and the results potentially important, it is beyond the scope of the current project and must be addressed in future research. However, the results obtained in this study are consistent with the other studies that focus on the influence of a mega-event on local sales tax revenue, to wit, the effects vary in their magnitude and sign but are likely to be considerably lower than politicians and local convention bureaus claim. The results here are also consistent with those of Baade, Baumann, and Matheson (2007) that indicate that big time college football appears to have no discernible impact on either employment or income in the cities where those teams play.
Our second contribution is in the arena of the public finance of mega-events. In many cases, big-time football games put increased stress on local security and medical personnel, including fire and rescue, emergency medical technicians, and police. For example, the U.S. Census estimates that College Station, TX, had a resident population of 67,890 in 2000. On a given Saturday afternoon at Kyle field, there might be more than 80,000 people in the stadium and an unmeasured number outside of the stadium during the game. As witnessed by the localized bombing that occurred in Norman, Oklahoma, during the 2005 game between the Oklahoma Sooners and the Kansas State Wildcats (Associated Press, 2005) , a cataclysmic event would put considerable strain on first responders and the security-medical infrastructure of a relatively small town. In response, many smaller cities reach out for reciprocity from neighboring towns, for example for additional emergency medical technician teams, and other city and county police officers for traffic and crowd control. Some cities might appeal to the state for additional state patrol officers to assist in traffic and crowd control. To the extent that the host city can export the cost of additional medical, security, and traffic management, the influence of the event on local tax revenues is of lesser concern. However, if the city cannot export all or any of the additional costs incurred by new or larger football games, the net impact on sales tax revenues is important. A net drain on local sales tax revenues requires the host city to determine if any increased exposure of the town, stock of goodwill with current residents, stature with the state legislature, and any other non-monetary benefits of hosting such events, is worth the financial costs involved.
Our final contribution concerns potential legislative interference in college football scheduling. If the results from these four cities in Texas can be generalized to other, similarly sized and geographically situated cities in the country, then they suggest that there is little economic reason for any interference in college football scheduling. While political benefits might accrue to legislators who are able to pressure flagship institutions to visit smaller, more isolated towns, such benefits are notoriously difficult to measure and remain for future research. Waco is the reference city. All specifications include a time trend and month dummy variables and allow for city-specific heteroscedasticity and AR(1) error terms. Standard errors in parentheses. *** p < 0.01, ** p < 0.05, * p < 0.1 The test statistic is distributed Chi-square with three degrees of freedom (χ 2 c = 7.815 at α = 0.05). The analysis allows for city-specific heteroscedasticity and AR(1) error terms. Standard errors in parentheses, p-values in brackets. *** p < 0.01, ** p < 0.05, * p < 0.1 The specification includes a time trend, and total games, in-state games, and conference game variables for each city. b The test statistic is distributed Chi-square with three degrees of freedom (χ 2 c = 7.815 at α = 0.05). The analysis allows for city-specific heteroscedasticity and AR(1) error terms. Standard errors in parentheses, p-values in brackets. *** p < 0.01, ** p < 0.05, * p < 0.1
